Background: Free distribution of Insecticide Treated Nets (ITNs) for households in malarious areas is currently underway in Ethiopia to prevent malaria. Adequate follow-up of its utilization and status is lacking. Objectives: To assess utilization of ITNs by households and under-five children, and the factors affecting its utilization among freely supplied households. Methods: A community-based cross-sectional study was conducted in Wonago Woreda, Southern Ethiopia, in June and July 2006. Malarious kebeles of the study area were stratified into three strata based on their distance from Dilla Town (one of the towns in the Woreda), and 650 households freely supplied with at least one ITN were randomly selected using proportional allocation to size. Results: Of the 944 freely supplied ITNs to 638 households, 649 (68.8%) were reported as being used by households. The use of at least one ITN was reported by 482 (75.5%) households, and under-five children who slept under ITN in the previous night were 452 (58.0%). Availability of separate bedroom significantly increased the use of ITN by households. In addition, possession of two or more ITNs and perception that ITN prevents from mosquito bite were significantly associated with utilization of ITNs by households and under-five children. Conclusion: Not all ITNs supplied to households were used. Its utilization was affected by the unavailability of separate bedroom, less number of ITNs supplied and less perception of ITNs as main preventive measures of malaria. A strong health education program is needed for promoting the proper utilization of this newly adopted malaria control strategy. [ Ethiop.J.Health Dev. 2008;22(1):34-41] Knowledge and utilization of insecticide treated mosquito nets among freely supplied households 35 ______________________________________________________________________________________ Ethiop.
Introduction
Malaria remains a major public health problem particularly in sub-Saharan Africa. Each year, 300-500 million malaria cases lead to over one million deaths (1) , of which 90% occur in sub Saharan Africa (2) . In Ethiopia, malaria is a public health concern for all groups of the population, although children under-five years of age and pregnant women are at a higher risk (3) . About 75% of the country's land surface is malarious and about two-thirds of the population is at risk of malaria infection (4) . Malaria is also the leading cause of outpatient visits and deaths in the country (5) . In Southern Nations and Nationalities and Peoples Region (SNNPR), about 65% of the population is living in malaria endemic areas (6) .
Insecticide Treated Nets (ITNs) have become an important tool in the prevention of malaria (7) . At present, several African countries started scaling up free distribution of ITNs (8) . In Ethiopia, distribution of ITNs for the control of malaria was first introduced in 1997 (9). However, its coverage is about 24% of households with at least one ITN in 2005. The target for the next five years (2006 -2010) is to achieve 100% coverage of all households in malarious areas with at least one ITN per households by 2007 (9) .
ITNs should be used always to be fully effective (10) . Its use may be hindered because of misconceptions about the cause and prevention of malaria (11) . ITNs, unless long lasting, must be retreated after it has been washed three times or twice a year in areas that have mosquitoes all-year round (12) . A survey done in 69 various regions of Africa revealed that reported use of ITNs during the preceding night by children under-five years of age was on average 55% (13) . Other study in western Kenya also indicated that 30% of the freely distributed ITNs were unused (14) .
Malaria has been the major health problem in Wonago Woreda. About 40% of the total population lives in 12 malarious kebeles, situated at altitude that ranges between 1400-1500m above sea level (15) . The Woreda Health Office reported that 13,900 ITNs (64.6% coverage, assuming one ITN per household) were freely distributed between 2003 and 2005 with the support of UNICEF, WHO, Global fund and others (15) . However, consistent follow-up of whether ITNs are properly used by households, their status such as presence of holes/tears and frequency of re-treatment information were lacking.
The aims of this study were to assess utilization of ITNs by households and under-five children, the knowledge of the community about malaria and benefit of ITNs, the status of ITNs, and the factors affecting its use among freely supplied households in Wonago Woreda, SNNPR.
Subjects and Methods
A community-based cross-sectional study was conducted in June and July 2006. With an estimated population of 276,418 for 2004, Wonago Woreda is located in Gedeo Zone of SNNPR. Its administrative capital Wonago Town is located 372 km south of Addis Ababa. In addition, the Zonal Capital (Dilla Town) is also found in the Woreda. About 25% of the population lives in the urban and peri-urban areas of the Woreda. The rest of the population is mainly subsistence farmers who grow Enset (Ventricosum E. edule) as a staples and Coffee (Coffea arabica L.) as a cash crop (15) .
The 12 malarious kebeles of the woreda were first stratified into three based on their distance from Dilla Town (urban kebeles, semi-urban kebeles located ≤5kms, and rural kebeles located >5kms from the town within the boundary of the Woreda). Socio-demographic factors that affect utilization of ITNs might be different as the location of households becomes far away from the town. Four kebeles were randomly selected for the study by proportional allocation to size (1 from the first, 1 from the second and 2 from the third strata). Freely supplied list of households with at least one ITN in the selected kebeles represented the sampling frame in this study.
The sample size was determined using a single population formula, by assuming 72% of households in Kenya used their freely supplied ITN (14) , 5% margin of error, and 95 % confidence of certainty. Considered a 5% adjustment for non-response rate and 2 as a design effect, the calculated sample size was 650 households. The participated households were systematically selected from the ITNs freely supplied list of households from the chosen kebeles. All under-five years of children and pregnant women found in the selected households were included in the study. Then, the heads of households (or their spouse) were interviewed.
A structured and pre-tested questionnaire was used to collect information on socio-demographic factors, knowledge about the transmission and prevention of malaria, and utilization of ITNs. The status of ITNs was also inspected during day time by using structured check lists. Twelve 10 th grade completed enumerators who can speak the local language (Gedeoffa) were trained for data collection. Two supervisors (sanitarians) were trained for coordination and data quality management. Data were entered into EPI-info version 6.04 and transferred to SPSS version 13 software package for analysis.
The study was reviewed and approved by the Ethical Committee of the Faculty of Medicine at Addis Ababa University. Then, written permission was obtained from the SNNPR Health Bureau and Wonago Woreda Health Office. Permission to undertake the study was also obtained from each kebele leader before the start of the study. Informed verbal consent was obtained from all respondents before every session of the interview.
Results
From 650 households visited in the four selected kebeles, data were collected on 638 (98.1 %). The majority 389 (61%) of the respondents were women and the rest 249 (39%) were males. Of which 324 (50.8%) were head of households and 314 (49.2%) were their spouses. The mean age of the respondents was 36.0 year (median=30.0 year) and the mean family size was 5.9. Of the total households, 456 (71.5%) had at least one child under-five years of age (in total 779) and 63 (9.9%) had pregnant women (one in each household). The larger proportion of respondents, 533 (83.5%) were from rural and the rest 105 (16.5%) were from urban area. Two hundred eighty six (44.8 %) of the respondents were illiterate (unable to read and write) and 352 (55.2%) of respondents were literate (formal education and able to read and write).
Knowledge of respondents about malaria transmission and ITNs use
From the total respondents, 270 (42.3%) mentioned mosquitoes as the main transmission mechanisms for malaria. The other means of transmission reported included: living near stagnant water (21.5%), get cold (7.2%), presence of wastes (6.3%), and drinking dirty water (4.7%) ( Table 1) . ITNs, as the main preventive measure of malaria, were reported by the majority, 399 (62.6%); followed by taking tablets (14.0%), proper disposal of wastes (10.7%), use of traditional remedies (3.4%), fumigation (3.4%), use of aerosol sprays (3.1%), and drainage of breeding sites (1.7%). The majority (77.9%) of respondents had ever heard/seen messages about ITNs. Most (97.5%) of the respondents believed that sleeping under ITN has a benefit, and only (5.2%) respondents reported problems associated with sleeping under ITN (Table 1) .
ITN possession and utilization
All households (n= 638) that participated in this study were freely provided with at least one ITN by the Woreda Health Office. Three hundred fifty seven (56.0%) households were supplied with one, 256 (40.1%) with two, and 25 (3.9%) with three ITNs ( Table 2 ). In total, 944 ITNs were supplied to the households included in this study. Of these, 649 (68.8%) were reported as being used by households ( Table 2 ). Mean possession was 1.48 ITN per household (3.98 persons per an ITN).
ITNs were not found in 84 (13.2%) households at the time of the survey. The reasons for its absence included: lost or stolen (46.4%), used for other purposes (e.g., clothes, screen for windows) (25%), and thrown away as old (17.9%), gave to others (8.3%), and sold (2.4%) ( Table 2 ). In addition, 72 (13.0%) of the households did not use their nets due to: housing construction problems (45.9%), absence of bed (19.4%), perception that ITN Table 2 ).
The condition of ITNs
Among households who owned their ITNs (n=554) at the time of the survey, 242 (43.7%) were washed at least once, of which (71.5%) washed three or more times (Table 3) . Two hundred thirteen (38.4%) ITNs had at least one hole/tear (>2cm), of these (40.4%) had >7 holes/tears. Among 427 ITNs (not long lasting ITNs) obtained before six months, most (97.0%) were not retreated. Lack of insecticide for re-treatment (85.5%) was the main reason for not re-treating the nets ( Table 3) . It was found that possession of two or more ITNs by households (Adjusted OR=1.59, 95%CI: 1.03-2.46) and perception that ITN prevents from mosquito bite (Adjusted OR=5.14, 95%CI: 3.29-8.03) significantly increased the use of ITN by under-five children in the previous night (Table 5 ). Whereas, type of housing construction, availability of separate bed room, ever heard of messages about ITNs and respondents' perception of sleeping under ITN has a benefit were not associated with the use of ITNs by under-five children when adjusted with other factors (Table 5 ).
Determinants of ITN utilization

Discussion
This study reflects the importance of understanding the utilization of ITNs by the community and factors affecting its use. This finding highlighted that about 13.2% of the households freely supplied with ITNs did not own their nets, and an additional 13.0% did not use the nets at the time of the survey. It was also reported that about 42% of under-five children did not sleep under ITN in the previous night before the survey.
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Respondents' perception of net use as a main preventive measure for malaria was also less compared to 83.7% who responded similarly in the above study (16) . The reason for this may be that the majority of respondents included in our study were from rural area, less access for health information. Whereas, about three-fourth of our respondents have ever heard of educational messages on mosquito nets, which is the highest compared with a national survey result (41.0%) (17) .The occurrence of this difference might be due to the presence of extended promotion of ITNs currently underway in the country. In addition, only households who were freely supplied with ITNs were included in the present study. This has its contribution in increasing the exposure of people to educational messages. (1) about 30% of ITNs were unused (14) . This study revealed that 58% of under-five children were slept under ITNs in the previous night which is similar with a survey done in malaria endemic countries in Africa, reported 55% (13) . But, it is less compared to a study done in western Kenya (65.9%) (14) . This might be due to the reason that priority was given for adults, so that a child slept with his/her elderly might not get a chance to use an ITN.
ITNs should be retreated twice a year; otherwise its effectiveness to kill mosquitoes and to prevent malaria decreases (11) . This finding indicate that most ITNs obtained before six months were not retreated, is consistent with a study done in Alata Wondo (97%) (16) . ITNs (not long lasting) must be retreated after it has been washed three times (11) . This is because frequent washing can reduce its effectiveness (18) . Presence of holes/tears on nets was also associated with malaria infection (16) . Some ITNs had holes/tears ≥ 2cm which is almost similar with a study done in Tanzania, 45% of ITNs were in a bad condition (with more than 7 holes) (19) . But, it is higher than a survey conducted in Malawi, 12.8% of owners reported that nets had holes >2cm (20) . The reasons for this may be the absence of separate bed rooms to hang nets, long duration of ITNs, and frequent washing on rough surfaces.
Our finding revealed that availability of separate bed rooms increased the use of ITNs by households, which is in line with a study done in Kenya (14) . This implies that distribution of nets without helping households how to improve their living room for hanging nets may not bring the desired result. In addition, provision of enough ITNs proportional to family size is advantageous for its use. On the contrary, households supplied with a single ITN may be confused to decide regarding who to sleep under it; as a result, they left it unused, sold or used it for other purposes. Perception of respondents that ITN use prevents mosquito bite is also associated with its use. This shows the importance of integrating distribution of ITNs with education of the community about its benefit. On the contrary, type of housing, educational status, and residence of households were not associated with the use of ITNs. The possible reason for this may be most of the respondents were from rural areas, so that their housing construction and their educational status is somewhat similar. One of the major limitations of this study was that reported use of ITNs by households was simply taken without any means of verification.
In conclusion, the survey indicated that even though two third of ITNs owned by households were reported to be used, most nets obtained before six months were not retreated, frequently washed, or had holes/tears. Therefore, their efficacy to prevent malaria is compromised. Possession of ITNs by households was also found to be not proportional to their family size. The reported use of freely supplied ITNs by households or under-five children was significantly affected by the unavailability of bed room, less number of ITNs in the households and less perception of ITNs as a preventive measure for malaria control.
Finally, it is recommended to strengthen health education activities about the benefit and utilization of ITNs to the community. The number of ITNs supplied to households should be increased. In addition, ITNs should be retreated every six months or/and distribution of long lasting ITNs should be strengthened. Further study using direct observation at sleeping time rather than reported use is important to assess proper deployment of ITNs.
